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(54) SURFACE ACOUSTIC WAVE ELEMENT 

(57)Abstract: 

PURPOSE: To improve stability by forming a specific electrode on a 
substrate cut out of a specific Y plate of a lithium tantalate single 
crystal so that a surface acoustic wave may propagate in the direction 
of an X axis and making a specific silicon dioxide film adhere onto it by 
a plasma CVD method. 

CONSTITUTION: A substrate 3 is cut out of a 36° X-Y plate of LiTa03 
and an electrode 4 of a thickness set from the wavelength of the 
surface acoustic wave is formed on the substrate 3. After that, an 
Si02 film 6 by the plasma CVD method is made to adhere to the 
thickness from the wavelength of the surface acoustic wave. The Y 
plate (36° Y-X plate) turned at 36° in the direction of a Z axis around 
the X axis of the LiTa03 signal crystal is inferior in temperature 
characteristic but superior in coupling coefficient to crystal and further, 
inferior in coupling coefficient but superior in temperature 
characteristic to a 128° Y-X plate of LiNb03. Thus, the surface acoustic wave element of high performance 
and high stability can be obtained. 



LEGAL STATUS 

[Date of request for examination] BEST AVAILABLE COPY 

http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAF4aaZtDA4020378 1 5P 1 .htm 9/1 9/2005 




Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9jpdl.ncipi.goj 



9/19/2005 




®&m&fr&& (A) ¥2-37815 

©Int. CI 1 MB* JfrtSa*^ 2 ¥( 1990) 2 £ 7 S 

H 03 H 9/25 C 8425-5 J 

8/145 C 8425-5 J 

®ftBBtf>£fc WagESttX? 

0 0863-187705 
®& m BS 63(1988) 7 ^276 

Oft n # ft » m ^in»;iWTfT+SE±/j>ffi^ioi5#ife s±at*5e£*t 

Oft R * R K X ffi "»*;il*JI»m+«K±*BB+1015»» S±&t**£tt 
Oft 91 # tt * ID ft WSJillJSUlWflr^KE-fc/hE+lMS** S±ftt*5e£& 
®tti IB A B ± ii# * £ tt ««JII»JI|(t»4»JIIK±*H*10IB#» 



« w « 

t:> »i*>xN#NeWttXiim#&tt-r4 J;4 
K»aLfc*tt(4.5> eD»d(t) atiUffift 

7C V Dtt-Ta*UB«*l.46±0.Dl-Cft & -ft* 

(X) 0i6K~26W?*>* c <b*teitfc<!:**fttt 



z«*«^36fltiar«B**fc yr^&«»> a*u 
teSftic, ii«»x«*iBicwtt*roaE^teHi 

*T*»UJB«f*1.46±0.0lT**-«ft^'J 3 
*Ha0j£<M<, fcft&B5»«fi<Z>16K-26K:?J& 

& fry h «<A'Wa>j|flrilIlftVtt fctfCs VTR 
(Voltage Controlled Oscillator) $S © * - f ^ 

*sAo«£Maftfiii (vco) + s *mn* 

j|f*. 10MHz- I GBa»*CD J:3B»»£flttX 



-83- 



ft*aft*?0AKtttt«&«-r4¥ft* it* 

tt!MB 5 5 - i 5 9 6 I 2 G*tt«lflttX?4<£ 
ft ? & & • 

l$Wf*fiffl&#Ttt. X* v h ■ UTaO,»«± 

•> *J a yR($io.)*<siir 4*tt 
&ffl&$&cr>l/20~l/6 <DRWT#tf i * 

LltiO.O»»ll*«» LfcC UT»J**««^* 
*0fcavcO±LTffcfflLrt:ia6lIJ3Iiifc 



*tt**tt*«afc + 4fc*apB<* ^titrflnA 
tsioiBojj 

Off it* 4 3ft*<4tt4 it>^IUia^^a54. 

»tt»fflttKtt***fc4SlO,RCOt* 

n xx*y *rftCJ;4SlO.Ktt, »S«H«#?- 
o«tt**R**4BH'itt4Cfc*<«WLfc. 

LfcPtt 4 SlO.B® J* d 

«**tH"Cfc4. 
ftJ5J?]&a (BftUffifc) 

fKppd/r) sio.Rcow * ifcT/ x tt, l 

it* 4<* ) £Ui b&tz. SSffltf itL«^SiO«|ffl 



pn / * Jil ± <k ft *) . Cfifitt* R F -r ? % ho 

fflt'4C£-c« -20t - + 70t aftflEflBK W L 
100ppi«T^rTIHs«4*. 

±i}2J51S!S*#t**4 fc*<D*«9U*> 

utttifcoxwiasc z«fc#inj^36*iBre$*fc y 

5 CD J* 3 t 1 X- 4 

*J . fOlcr? C V DfeT«# Ulfflflf*l. 

«6±0.01T*4 3RfcS/ U a y« 6 <DW3 T*<, 

tt»tt«lB»*«0!6H-26»T*4Ci*«tt 



£ Lfcftttaffifc*?- IT**.' 



(ft*) 



1$ a 








LiTaO, 


U2 * Y-X 


0.75W 


-18 ppw/t 


LiTaO, 


36 * Y-X 


4.7 H 


-32 ppn/r 


LtNbOi 


128 * Y-X 




-72 pp»/r 




42.75VX 


0.16M 


0 



IfcB*) C Z*fc*«^36tt0e*Hfrfc Y« (36 • Y 
-Xffi) tt**CJfc^«*«»14A<*4 

ttaawTKa^fcBttaatt** c« 

JSl,fcLITaO,0X - 112 * YlRKit^fflflrfctt* 
© 128 # Y - X«Ctt^te£lfca*<**£4 69 
M**ftfcaftftfteft*««*l'aKlfc 



-84- 



UTaO,<036* Y - X!5«* * HIS *VJ 0FS 
^7X7CV D £C <tftSIO.R*tft 

JUTCs ■■«JHt>?*ft9l£J;4WftftlBtt 

BI136 • Y - XffiCD&flEJT**. 

m + & •?CLITaO,4L|$J|0 X tofa *) £ Z toU fa ^ 
36BEraC**fcYffi^*&W*tfil,fcai«3a>Ji 



ftfifl¥2-37815(3) 

Ulff*1.46±0.01 < e* 4 SIO.R 6 0 J* * tt. ft 
tt*ffi» (£1B&) 016K-26H?**. 
««4tt-W©***i**B*6*«K Kttiti 

y J/^**. 

*ttfflLfcr^X-7C V Dtt(P-CVD) Kftfr'T* 
SIO.R 6 *£*r *fifc*tt* 

SIH 4 +2-N.0 -SlOt + 2-H* + 2«Ni 

■e* * . 

MM^P-CVO K#t*TN,0 £0.25scc*CD-2± L 

fciuo/snueo&axifc, H*«iyf^H hfc 
83B«*n>T* NiO/sm,<z>aftik^S/l 1ST 

A < * £ <fc<fc t) s M»0/SIH,©«*lt^S/l 
Tfc#L*:SiO,l!8 6 ttSi'J 7 fU4. *0fc«K 



«ttUsio,K0i*$ t &xn*tttt<Dttft 
3 HUtb*. 

m 4 seines # 3 d ^io/sui*©aaH: 

£5/1 JH±£' l,»*d-ttfcN,0 KB. Sfi^A/ 
«DWX*<»** < s SiOtfBIOJS* JtT/ ^ -2OH0 

Sftc4»t>?*jiia«ftft<tt*4t«. 

fit <r>.#«**a«Jsm»0«tt*<ppa) 
SISRCfcHT* - 10t - + 45* ©fflKfSIffiTft 
«J3Itttt<3D8^ttl0ppu aSHA(D|Hfc|«j!c 



»6Bl*P-CVD C£4SlO,|J&0J5$Jt<i:?&fl&EJ 
flE**tt<'ppa)/r) T7&4, 

»ft «H» A tt, S10,R©ffl«f*^<1.46, 7^5 
**-fc*«C!>W3H;t/'*-4W* »J E IB © 7' 
a y h *»|iTttA,*f4*tt B tt* S i O.M © JB tff * 
#1.46. 7 /u $ a * j»*«0IJaF ft t / J - 3 

w*«a>ro v h*-AH»T«^*ttiictt. 
SiO«K©Bffr*3iM.46. r^unMcSd 
itt/i-ix.isiorov h*rjftfflWT 

IS^/c^ttDttx SJ0i^©|JB^f$^)<1.75, 7vu* 
»ttXBtt»*0 0«*Ra *r*tfVC04U 



-85- 



tfrhtt 6 ROD 
ttA. B, C*H4 t , afifflfcttttfifcfttiili 
7^ 5 AttffOB t / X *U * 

JBJHtkK®ftKttt!t0 ± 5 ppn/t 0«tf GtfLSl 
0,WCDBC$ JtT/ * tt % l8K-24K±t * £ i *< 
*fc> P-CVD SiCCDf^^x \>&W* 
BA4 £ 95I0.B©B»»*1.75± 

*fct4fc». »Kfrtt©a#»«c*«Pt4Si 
o,B©nff*ttl.4G*Idtfct 4 c <k#»* M*. 

»7HttP-cvo £«fc 4sio f R*©B 3 it<b8«ng 
tj^O*B1*tt&®M***tRlT**> . MM* 
sio,j«<Dn:$itT/vi (^).««j*aiKJ5)»»oa 

«»tt(pp«/«) t N.0/SlH<CD&flifc* 5/1 

(|JB*©-jaffl«),lO/l CBS 4iO KM). 20/1 m 

Bc*^T* N,o/siH4©fa8jfc#£;l *'£ £ Tf5 
BHI«»o fist *. 

«_b0*flf -**B*L. 
U) 7 ;u $ ^ * J*1& JS CD £ £ ft t / J - i H - 4 



36 • Y- xStStts M4*MeKft*<*l < 
< a*. 

ff 9 BaMM*E&ftBntttto«ft*±QH 
fl«*MB«IE ve(v). M<l*aBnttft®a 

-0.195 0*7. KWfflT'Dv HfcKM-ettA, 
tfttftttSlOtBOWSlt.T/ J -0.200 0*7. « 

0J5£H:T/ X -0.205 0 * 7-7 A 4 * 5 v«T© 
SW»«Ec*^T#*7-0»tttt* 0. l % / v o 
tt«H-«»0»Mtt**t4* 

LTS«Lfc*flST* 9 , WlldfVCOffliUT 
%$ffl»flM< l55Mili0Wtt*W«*7K*fr*T* 
*J*B09OOpp»/ V -1200" ppi/ V 14112 § Y- 



«BB¥2-37815(4) 
T0*ftK«K*»St4ctt* sio.ia©^ * Jt 

T/i *18X-24H^r 4. 

(2)K,O/Sin 4 0tafi)t^ 9SiO,)&0l*£tt;T/A0® 

»tt±0.01Kt4. 

<3)»ffim»a0£Ktti4*± 5pp« 

4 c usi0iR®Rt $ Hit/ 4 *i7fc -25H 1 1 4 . 

(4)Sl0.IB©**ttT/^ 0«*±O.Ol**ttt /Si 

ds B«ro*»0ifla:tttt* ± 5 pp. /r««4 

t4C ttSlO.B»(DW$ftT/ * *16K-26K©Bm 
StO t K0BSr4l*1.46±O. 01**4 

:iCJ;or, tt£K4<fl*tt < s a*K5Ett^ 
±5p P i /r HT±« 4»tt*W»*7A<»**i 

$8EIttP-CV0 K£4SiO«8&0i*$tt;<i:$££# 

ftioM^^^tBi'C*^ &«***$io,jja0ig: 
*JtT/J (pp./r^ffitifctt^ttCk 1 ) t t,fcB 
BBfcirnT, « + <fc 9 36 • y 

- xBJ: 9 W« fflLfc*7»«E0tt#*»*t*. 
Kffltt 112 * Y - X K«fc 9 Wfcttl Lfc*7»«0 
tt£&»ttf*T*>9. 112 " Y - XSISCttL 



X«*«« LfcK*4D*7(50pp> / V -I50ppn/ 
V) *9teBKl2:l8H<!:/J:9. $fcJ&Jf|fcS& 

i.*«0**tt*J;tfP-cvD f*S>y 

«tt0Btt»B»*7**JM± U 4. 

4.Hffl0«*ttB9! 
B 1 B**»B®»«Wc±*Wtt»B«»*. 

«3P3W:P-CVD e £4SkOiB0ttttH* 
&40ttP-CVO K«fc 4 SiO»n0j*$ Jt tf&IS l" 

-</v. fc»J5!fc&0?a£#tf:£0M#* 

«tH* 

B6Btt*BKffKC*l*tlPBSBH»?0 
t RI N 

3PJ6BWEP-CV0 CJ; 4Si0,ROW:*lt<S:«IS/SI 

K»©ia*i*tt±©M***tB* 

«7ElttP-cvD c J; 4Sio,0SI0PZ£ itifcffiffl 



-86- 



gfl 41 \z X. 

5 ttKtttB. 6 &-#<tis »J 3 *R 

«SA # « < - 



4 a 4. 



10) 



' ± & ±> 

In nnTi n n~| -1 LI j fn n n n n n { 

hunt P: n> j 1 1 1 1 1 1 1 1 m J ■ 



IMIIIIII|II| 11 

1 in 11 

1 11 1 M Ml U 



I 1 1 1 1 I I I I M I 1 

1 11 n f 1 1 It 1 1 . 
mmmim 11 



9 1 m 



pi 




% 2 m 



36'Y 



XIO0O 
5- 



X 



S f.56 - 



V. 



XIOO 



h 
u 

h 



5t 
4 
3 
2 
f 

0 



" "V. 



-4- 



i f0 15 20 25 30 35 

NjO/SiH* yRj-ttL 
{UtQ\C25 sccM-fc; 

P- CVD \z S i Si 0 2 fort Wf£ 21 
£ 3 0 



+30" 




4. a 



»B8¥2-37815(6) 



not 




^20 -\Q 0 + 10 +25 +40 +30+60+70 

*a)MLincnriT*»«*iliat*0*llt 

+20 

: • 

*K wo - 

>& -20 " 



» -2o ■ 




5 f0 <5 20 25 

p-GvDSfO*Bi0)J!re& 



30 



(ppwc) 

-20 - 

-30h 
IS * 




f5 20 ?5f'/.J 

P-O/DSlOjflffl/lTJZ, L 

p-cm:j*si02Affl/S:rr&t;j&jfcjJ]#«c 
£ 7-0 




5 fO 15 20 25 30 (•/.; 
P-CvDSi02ftf^^«l 
P-GVPi-J*SiO?fll0|?Ztf,L*efrtf:©: 




V 4 ® 



IU -20 
-25 
-30 



+<5" 




5 (0 /5 20 

S fo E 



-88- 



